PARK ISSUES

During the late 1880s when the Army admin-
istered Yellowstone National Park, the U.S.
Fish Commission (a predecessor of today’s
U.S. Fish and Wildlife Service) was invited to
stock non-native fish in some of the park’s
waters. These stockings comprise the first
known, deliberate introductions of non-native
fish to Yellowstone’s waters. Four trout
species were introduced—brook, brown, lake,
and rainbow—-plus lake chub.

The other invasive aquatic species—New
Zealand mud snail and the microorganism
causing whirling disease—probably arrived
via unaware boaters and anglers carrying the
organisms from other fishing locations
around the country.

Angler and boater introduction of aquatic
invasive species remain a serious threat to
Yellowstone’s aquatic ecosystem. Presently,
invasive exotic aquatic species occur in
streams, rivers, and lakes (both near the
coasts and inland) all across the United
States. We may never know exactly how
whirling disease or mud snails were intro-
duced to the park’s waters, but anglers can
help prevent other species from arriving.

For this reason, Yellowstone is publicizing
this issue through a brochure and other infor-
mation available to anglers and boaters who
pursue their recreation in the park. The park’s
efforts join those of other agencies in the
region and the nation working to protect the
nation’s aquatic ecosystems.

Mud Snails

The New Zealand mud snail has invaded park
waters. About one-quarter inch long (photo at
right), the New Zealand mud snail forms
dense colonies on aquatic vegetation and
rocks along streambeds. The snails crowd out
native aquatic insect communities, which are
a primary food source for fish. They also
consume a majority of algae growth in park
streams, another primary food source for fish
and other native species. Strategies for deal-
ing with this invader are being developed.

Issues:
Aquatic
Invaders

The Issue
Aquatic invaders can irreversibly

damage the park’s naturally functioning

ecosystems.

Current Status

* Inthe U.S. currently, more than 250
exotic (from another continent)
aquatic species and more than 450
non-native (moved outside their

natural range) aquatic species exist.

* At least 3 invasive aquatic species
exist in Yellowstone’s waters:
1 mollusk
1 fish
1 exotic disease-causing

microorganism

o Park staff continues to educate
visitors about preventing the spread
of aquatic invasive species.

Recommendations for the Public

* Remove all plants, animals, mud,
sand, and other debris from your
boat and equipment.

* Rinse your boat, trailer, and equip-
ment with high-pressure hot water.

* Drain lake and river water from your
boat bilge area, livewell, and other
hidden compartments, away from
park waters.

* Dispose of all bait before entering
the park. Otherwise, seal bait in
plastic bags and place in park trash
containers.

* Dry all equipment in the sun for up to
5 days or treat equipment with a 10
percent bleach solution.

Repeat all of the above before you
leave Yellowstone National Park.
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Aquatic
Invaders:
Lake Trout

Lake Trout

Non-native lake trout have been found
in Yellowstone Lake and threaten the
survival of native Yellowstone cutthroat

trout and other species that depend on

the native trout.
History/Background

* During the time that the park stocked

fish, lake trout were introduced to
Lewis and Shoshone lakes.

* In 1994, an angler caught the first
verified lake trout in Yellowstone
Lake.

* No one knows how lake trout were

introduced into Yellowstone Lake, but
it probably occurred several decades

ago.

* One lake trout can consume
approximately 50-60 cutthroat trout
per year.

¢ If no action is taken, cutthroat trout in

Yellowstone Lake could decline
50-90% in 20 years.
¢ Many wildlife species, including the

grizzly bear and bald eagle, may
depend on the cutthroat trout for a
portion of their diet.

Most predators can't catch lake trout
because they live at greater depths
than cutthroat trout, spawn in the
lake instead of shallow tributaries,

and are too large for many predators.

Current Status

The fisheries staff is removing lake
trout by gill-netting: more than
100,000 lake trout have been
removed this way since 1994.
Regulations encourage anglers to
catch lake trout; more than 10,000
per year are caught.

Biologists are researching the
abundance and distribution of lake
trout in Yellowstone Lake.

With continued aggressive control
efforts, lake trout numbers can be
reduced and the impacts to cutthroat
trout lessened.
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The lake trout is a large and aggressive
predatory fish that has decimated cutthroat
trout in other western waters. If its population
is not controlled in Yellowstone Lake, the
impacts will reach far beyond the cutthroat
trout population. It has the potential to be an
ecological disaster.

Tracking Lake Trout

Lake trout gill-netting begins after ice is gone
from the lake, and continues into October.
Since lake trout control operations began in
1994, more than 100,000 lake trout have been
caught. Gill net operations also provide valu-
able population data—numbers, age structure,
maturity, and potential new spawning areas—
leading to more effective control of this
species. For example, during 1996, a lake
trout spawning area was discovered in the
West Thumb region of Yellowstone Lake at
Carrington Island. Since then, scientists found
spawning areas in West Thumb between
Breeze Point and the mouth of Solution
Creek, and off the geyser basin.
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Hydroacoustic work (using sonar-based fish
finders) in 1997 confirmed lake trout were
concentrated in the western portion of
Yellowstone Lake. These surveys also
revealed medium-sized (12-16 inches) lake
trout tended to reside in deeper water (greater
than 130 feet) than Yellowstone cutthroat.
Now scientists can more easily target lake
trout without harming cutthroat trout. Hydro-
acoustic data also provides minimum abun-
dance estimates of both cutthroat and lake
trout, which is invaluable information for
long-term evaluation of our efforts.

Anglers are an important component in the
lake trout management program. They have
had the most success in catching lake trout
between 15 and 24 inches long. These fish are
found in shallow, near-shore waters in June
and early July. Anglers have taken approxi-
mately 4-5 percent of the lake trout removed
from Yellowstone Lake. Fishing regulations
require anglers to kill all lake trout caught in
Yellowstone Lake and its tributaries. In 2001,
regulations further restricted all cutthroat trout
fishing to catch-and-release.

About 80 percent of a mature lake trout’s diet
consists of cutthroat trout. Based on lake trout
predation studies in Yellowstone Lake, fish-
eries biologists estimate that approximately
50 to 60 cutthroat trout are saved each year
for every lake trout caught.

Lake trout probably can’t be eliminated from
Yellowstone Lake. However, ongoing man-
agement of the problem can control lake trout
population growth, maintain the cutthroat
trout population, and, thus, maintain this
critical ecological link between Yellowstone
Lake and its surrounding landscape.



The Madison River in western Montana has
long been considered a stable, world-class
trout fishery. However, beginning in 1991,
studies in a section of the river outside
Yellowstone National Park indicated this was
changing. The population of rainbow trout in
the study section was declining dramatically.
Testing completed in late 1994 confirmed the
presence of whirling disease, which scientists
believe is one of the factors in the decline.

Whirling disease is caused by a microscopic
parasite that can infect trout and salmon; it
does not infect humans. The parasite attacks
the developing cartilage of fish between 1-6
months old and causes deformities of the
bony structures. An infected fish may have a
deformed head and tail, blackened areas of
the tail, and whirling swimming behavior.

It may be unable to feed normally and is
vulnerable to predation.

Aquatic
Invaders:
Whirling
Disease

Whirling Disease

Whirling disease is caused by a
parasite attacking the developing
cartilage of young fish, resulting in
skeletal deformities and sometimes
whirling behavior. Affected fish cannot
feed normally and are vulnerable to
predation.

History/Background

* The disease was first described in
Europe more than 100 years ago. It
was detected in the U.S. in the mid-
1950s.

¢ |t most likely came to the U.S. in
frozen fish products.

* Whirling disease has been confirmed
in 20 states and appears to be

rapidly spreading throughout the
western United States.

* Rainbow trout populations appear to
be most susceptible to the disease;
recent laboratory tests suggest cut-
throat trout are also highly suscepti-
ble. Lake trout and grayling appear
immune to the disease, and brown
trout are resistant, but can be
infected and can carry the parasite.

o There is no treatment for the

disease.

Current Status

o Testing for whirling disease continues
throughout the park.

* Pelican Creek’s population of cut-
throat trout is probably gone.
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Little information exists on how the parasite
o moves from one drainage to another in the
Aqua th wild. In Montana, it is in the Madison,

Gallatin, and Yellowstone rivers. In Yellow-
I nvaders stone National Park, it is in the Firehole and
Yellowstone rivers, in Pelican and Clear
creeks, and in Yellowstone Lake. It has
decimated the cutthroat trout population in
Pelican Creek.

In a June 1996 report, the Whirling Disease
Task Force (Montana) stated that whirling
disease is “the most significant threat to wild,
native and nonnative naturally reproducing
trout populations in Montana,” and “the rele-
vant question appears no longer to be if

More Invaders
on Their Way

Several exotic aquatic
species are spreading
through the United
States, among them
the species shown
here. Fisheries biolo-

whirling disease will spread, but how long it
will take.”

No effective treatment exists for wild trout
infected with this disease or for the waters
containing infected fish. Therefore, anyone
participating in water-related activities—
including anglers, boaters, or swimmers—
are encouraged to take steps to help prevent
the spread of the disease. This includes
thoroughly cleaning mud and aquatic
vegetation from all equipment and inspecting
footwear before moving to another drainage.
Anglers should not transport fish between
drainages and should clean fish in the body
of water where they were caught.

Round goby gists believe they are
moving toward
Yellowstone rapidly,
and may appear in Eurasian water-milfoil
park Wam very Eurasian water-milfoil has spread throughout
soon. Their arnval_ 45 of the 48 contiguous United States.
might be delayed if Montana, Wyoming, and Maine are the three
Bighead carp anglers remember: states still free of this aquatic invader.
* Itisillegal to use This exotic aquatic plant lives in calm waters
any fish as bait in such as lakes, ponds, and calm areas of rivers
Yell.owstone and streams. It grows especially well in water
National Park. that experiences sewage spills or abundant
¢ Itisillegal to trans-  motorboat use, such as Bridge Bay.
5 E;V%Z{le?ﬁgriﬁe Eurasian water_—milfoil col_onizes _Via stem
Yellowstone fragme_nts carried on boating equipment,
region which is another reason why bO%_lts should be
= thoroughly cleaned, rinsed, and inspected
¢ Itisillegal to before entering Yellowstone National Park.
The zebra mussel clogs water intakes, crowds out introduce fish
bottom invertebrates, and reduces lake productivity. species of any kind
. ; to Yellowstone
Npt shown: (hree species of zoop[ankton, whlgh can waters.
displace native zooplankton species that are impor-
tant food for Yellowstone’s native cutthroat trout.
Furthermore, the three species of exotic zooplank-
ton have long spines, which make them difficult for graphics removed for faster Ioading

young fish to eat.
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Yellowstone’s hydrothermal microbes have
been the subject of scientific research and
discovery for more than 100 years. One of
these discoveries—of the uses for Thermus
aquaticus—has led to scientific and economic
benefits far beyond what anyone could have
imagined. Today, several dozen scientific
research projects—sponsored by universities,
NASA, and corporations—are underway

in the park to investigate thermophiles.

(See Chapter 4 for more information on these
life forms.) In recent years, some of their
discoveries have been used for commercial
purposes.

History

Careful scientific study of these curious life
forms began in earnest in 1966, when Dr.
Thomas Brock discovered a way to grow one
of the microorganisms living in the extraordi-
nary hot waters (more than 158°F/70°C) of
Mushroom Pool in the Lower Geyser Basin.
This bacterium, 7. aquaticus, proved essential
to one of the most exciting discoveries in the
20th century.

Two decades ago, the study of DNA was
barely possible. Things we take for granted
today such as DNA fingerprinting to identify
criminals, DNA medical diagnoses, DNA-
based studies of nature, and genetic engineer-
ing were unimaginable. But in 1985, the poly-
merase chain reaction (PCR) was invented.
PCR is an artificial way to do something that
living things do every day—replicate DNA.
PCR is the rocket ship of replication, because
it allows scientists to make billions of copies
of a piece of DNA in a few hours. Without
PCR, scientists could not make enough copies
of DNA quickly enough to perform their
analyses. An enzyme discovered in T. aquati-
cus—called Taq polymerase—made PCR
practical. Because it came from a thermophile
(heat-loving organism), Taq polymerase can
withstand the heat of the PCR process with-
out breaking down like ordinary polymerase
enzymes. A synthetic version of this enzyme

Issues:
Bioprospecting
& Benefits-
sharing

The Issue
Should the potential scientific and

economic benefits resulting from collab-

oration with scientists who use their
research results for commercial
purposes be used to support and
strengthen the National Park Service’s
mission of resource preservation?

Definitions

Bioprospecting is the search for useful
scientific information from genetic or
biochemical resources. It does not
require large-scale resource con-
sumption typical of extractive indus-
tries associated with the term
“prospecting” such as logging and
mining.

Benefits-sharing is an agreement
between researchers, their institu-
tions, and the National Park Service
that returns benefits to the parks

when results of research have poten-

tial for commercial development.

History

1966: The microorganism Thermus
aquaticus was discovered in a
Yellowstone hot spring.

1985: An enzyme from T. aquaticus,
which is synthetically reproduced,
contributed to the DNA fingerprinting
process that has earned hundreds
of millions of dollars for the patent
holder.

1997: The park signed a benefits-

sharing agreement with Diversa
Corporation, ensuring a portion of
their future profits from research in
Yellowstone National Park will go
toward park resource preservation.

1999: A legal challenge put on hold
implementation of this agreement
until an environmental analysis (EA
or EIS) is completed.

Current Status

* NPS is conducting an environmental
impact statement (EIS) to decide
whether benefits-sharing should be a
part of NPS policy for parks nation-
wide. Through a public process, the
EIS will examine the potential
impacts of implementing and not
implementing benefits-sharing agree-
ments.

* Each year, approximately 50
research permits are granted to
scientists to study microbes in
Yellowstone. Research permits are
only granted for projects that meet
stringent park protection standards.

* Research microbiologists continue to
find microorganisms in Yellowstone
that provide insights into evolution,
aid in the search for life on other
planets, and reveal how elements
are cycled through ecosystems.

See Chapter 4, “Thermophiles.”

is now used and has allowed DNA studies to

be practical and affordable.

Many other species of microbes have been
found in Yellowstone since 1966. Each of
these thermophiles produces thousands of
uncommon, heat-stable proteins, some useful
to scientists. Researchers estimate more than
99 percent of the species actually present in
Yellowstone’s hydrothermal features have yet

to be identified.
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& Benefits-
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Science

Because much of modern biotechnology is
based on the use of enzyme catalysts for bio-
chemical reactions—including genetic engi-
neering, fermentation, and bioproduction of
antibiotics—these heat-stable proteins are
becoming increasingly important in the
advancement of science, medicine, and indus-
try. Yellowstone preserves one of the planet’s
greatest concentrations of thermophilic bio-
logical diversity and, thus, is a repository of
unique genetic resources.

Yellowstone’s geology provides a variety of
physical and chemical habitats that support a
wide spectrum of early lifeforms. Hot springs
with pH readings ranging from 2 to 10 are
typical, and they have geochemical substrates
ranging from igneous and metamorphic to
sedimentary. According to DNA sequencing
analysis, the organism most closely related to
the primordial origin of life—Earth’s most
primitive species—resides in a mineral spring
in Hayden Valley. It is a member of the
domain Archaea and for now is known as
PjP78.

Ongoing Research

Nearly 50 research studies are being done
on microorganisms from the park today. For
example, NASA is studying thermophile-
influenced mineral deposits that might help
determine if life exists on Mars. Cyano-
bacteria that influence the growth of hot
springs terraces impart a biogeochemical
signature that can be seen from overhead

Dr. Thomas Brock

satellite imagery. Scientists are searching this
imagery for the same signature in Mars’
ancient volcanoes and suspected hot springs.

Other microbes have been found useful in
producing ethanol, treating agricultural food
waste, bioremediating chlorinated hydrocar-
bons, recovering oil, biobleaching paper pulp,
improving animal feed, increasing juice yield
from fruits, improving detergents, and a host
of other processes.

Controversy

Along with this exciting new dimension in
park resources and research, some questions
have been raised about whether or not bio-
prospecting of microbes should be allowed.
Long-standing laws, regulations, and policies
instruct parks to allow scientific research as
long as it does not harm park resources or
values. Park managers do not allow the
commercial use or sale of park specimens or
“harvesting” microbes beyond the tiny sam-
ples required for scientific analysis. Thus,
only information and insight gained from
research on Yellowstone specimens may be
commercialized—not the specimens collected
from the park. In addition, bioprospectors are
not the only ones who may get ideas from
their research that can be applied to commer-
cial uses. Any Yellowstone scientist may acci-
dentally learn something that leads to a com-
mercial success. Nonetheless, some people
question the appropriateness of allowing
scientists to perform research in a national
park if they are avowed bioprospectors.



Benefits-Sharing

The issue of benefits-sharing came to the
forefront when Yellowstone recognized that
the development of the polymerase chain
reaction (PCR) had resulted in a multi-million
dollar business. Federal legislation authorizes
the National Park Service (NPS) to negotiate
agreements that would provide parks a rea-
sonable share of profits when park-based
research yields something of commercial
value.

Hoffman-La Roche, a Swiss pharmaceutical
company, purchased the U.S. patents for the
PCR process and Taq polymerase from Cetus
Corporation in 1991 for a reported $300
million. Since then, PCR has become one of
the cornerstones of modern medical diagnos-
tics, and annual sales of Taq polymerase have
grown to an estimated $100 million. Yellow-
stone National Park and the United States
public have received no direct benefits
although this commercial product was devel-
oped using an enzyme derived from a
Yellowstone microbe. Hoffman-La Roche and
the researchers acted lawfully throughout the
development and sales of Taq polymerase. At
issue is whether NPS should insist that
research institutions and companies share the
benefits they may acquire from the results of
research using a park research specimen or
whether NPS should relinquish any claim to a
portion of such benefits.

Benefits-Sharing Agreements

In 1997, Yellowstone National Park became
the first U.S. national park to enter into a
benefits-sharing agreement called a
Cooperative Research and Development
Agreement (CRADA). Other federal agen-
cies, including the National Institutes of
Health and the Department of Energy,
routinely use CRADASs to conduct collabora-
tive research and development with private
researchers. At Yellowstone, these agreements
could allow the park to collaborate with
researchers and receive equitable benefits,
such as equipment, training, or funding for
conservation projects, when research on
biological material from the park leads to
commercially successful inventions. Similar
benefits-sharing agreements are increasingly
used in other countries to protect biodiversity
by allowing the host nation to benefit from
commercial discoveries that depended on its
national parks and other protected areas.

Under this particular CRADA, Diversa
Corporation would pay the park $100,000
over five years and royalty payments if
sufficient profits result from research on
Yellowstone microbes. The agreement did not
allow additional specimen collection nor did
it enable Diversa to do anything that was not
already allowed under the NPS research
permit system.

Bioprospecting
& Benefits-
sharing

Diversa, which has research sites
in Costa Rica, Iceland, Antarctica,
and at the bottom of the Pacific
and Atlantic oceans, collects DNA
from hydrothermal habitats and
screens the genes for the ability to
produce useful compounds. In its
labs, scientists splice the most
useful genes into microbial “live-
stock,” and these microbes then
produce the compound or
enzyme. As with all NPS research
specimens, the Yellowstone
microbes themselves remain in
federal ownership. None of
Yellowstone’s natural resources
are ever sold. Specimens used by
all bioprospectors remain federal

property.
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Into Court

Four entities, including two organizations
opposed to biotechnology and an environmen-
tal group, sued the National Park Service in
1998, alleging the Yellowstone-Diversa
CRADA was a commercialization of public
resources without public input.

In April 2000 the judge ruled in favor of the
National Park Service but let stand a previous
order requiring NPS to complete an environ-
mental analysis of the impacts of the agree-
ment according to National Environmental
Policy Act procedures. The CRADA between
Diversa and Yellowstone is suspended until
such an analysis has been

completed.

As global biodiversity declines, national parks
and other preserves become increasingly
important as sources of genetic diversity for
scientific study as well as products that may
benefit humanity. More than half of the phar-
maceuticals in use in the United States con-
tained at least one major active compound
derived from or patterned after natural com-
pounds.

Thermus aquaticus,
magnified

For more detailed infor-
mation, including the
2000 court decision, go to
www.nature.nps.gov/
benefitssharing
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Issues:
Bison
Management

The Issue

About half of Yellowstone’s bison test
positive for exposure to brucellosis, a
disease that can cause bison and
domestic cattle to abort their first calf.
Because Yellowstone bison migrate into
Montana, their exposure to brucellosis
concerns the state’s cattle industry.

History/Background

(See also timeline on pages 148-149)

* Bison probably contracted brucel-
losis from domestic cattle raised in
the park to provide milk and meat for
park visitors in the early 1900s.

* Brucellosis has had no apparent
impact on the overall growth of the
bison population.

* The disease may be contracted by
contact with infected tissue and birth
fluids of infectious cattle or bison.

* The human form of the disease,
called undulant fever, was once a
public health threat but is no longer.

* A vaccine used in cattle, RB51, is
being used for bison.

* Bison have not been shown to
transmit brucellosis to cattle under
natural conditions although such
transmission has happened in
confined conditions.

* The state of Montana, like other
states, has spent much time, effort,
and money attempting to eradicate
brucellosis in cattle.

o Elk also carry brucellosis.

Current Status

* A bison management plan has been
in effect since December 2000.

* The plan allows for adaptive man-
agement, increasing the winter range
of bison by steps. As of March 2005,
the plan is in Step 1, which limits
bison to the park and one manage-
ment area outside the park.
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Bison outside the North
Entrance in Gardiner, MT
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About Brucellosis

Brucellosis, caused by the bacterium Brucella
abortus, can cause pregnant cattle to abort
their calves. The disease is transmitted prima-
rily when uninfected, susceptible animals
come into direct contact with infected birth
material. No cure exists for brucellosis in ani-
mals. Vaccines that protect cattle are now
being used on some Yellowstone bison.

Although rare, humans can contract brucel-
losis (through unpasteurized, infected milk
products or contact with infected birth tissue)
and develop a disease called undulant fever.
With milk pasteurization, which is required
by U.S. law, humans have virtually no risk of
contracting the disease. And if they do,

they can be treated with antibiotics.

Brucellosis was discovered in Yellowstone
bison in 1917. They probably contracted the
disease from domestic cattle raised in the park
to provide milk and meat for visitors staying
at hotels. Now about 50 percent of the park’s
bison test positive for exposure to the brucella
organism. However, testing positive for expo-
sure (seropositive) does not mean the animal
is infected with the disease and capable of
transmitting brucellosis. (For example, people
who received smallpox immunization during
their childhood will test positive for smallpox
antibodies even though they are not infected
with the disease and cannot transmit it.)
Research indicates less than half of seroposi-
tive female bison are infectious at the time of
testing. Male bison do not transmit the dis-
ease to other bison. (Transmission between
males and females during reproduction is
unlikely because of the female’s protective
chemistry.) Bison have a very low probability
of transmitting brucellosis to cattle under nat-
ural conditions, in part because management
strategies prevent bison from comingling with
cattle.
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Park managers face numerous uncertainities
about how to best manage and preserve bison
while addressing the issue of brucellosis-
infected wildlife in Yellowstone National
Park. In the absence of data to describe bison-
brucella interactions, some assumptions are
based on the best available information, such
as studies conducted on cattle and brucella.
Current information shows both species
exhibit very similar clinical signs of brucel-
losis infection and very similar methods for
transmitting the disease to other individuals.
However, a scientific review of published and
unpublished data shows bison differ from
cattle in how they respond to vaccines and to
standard testing for the disease. Until addi-
tional research is completed on wild bison,
uncertainities about the bison/brucella rela-
tionship will remain.

Elk in the Greater Yellowstone Ecosystem are
also infected with brucellosis, and this reser-
voir for the disease might be able to reinfect a
bison herd. A variety of research projects are
underway to examine these questions.

Cattle-Bison Conflicts

Federal and state agencies and the livestock
industry have spent much time and money

to eradicate brucellosis from cattle. States
accomplishing this task receive “brucellosis
class-free” status and can export livestock
without restrictions and costly disease testing.
Montana received this status in 1985.

Brucellosis infections in Montana cattle herds
could threaten the state’s status and the
finances of ranchers. When one cow in a live-

So far, research shows that bison calves pose
no risk to cattle. The risk of brucellosis trans-
mission in the wild occurs only during the time
afterbirth and its residue remain on the ground.
Bison typically consume these materials.

stock herd becomes infected
with brucellosis, the entire herd
is quarantined and may be
slaughtered. Federal and state
indemnity funds partially com-
pensate the livestock producer
for this loss. If the disease is
found in another livestock herd,
the state could lose its brucellosis class-free
status. Such a loss could be costly to Montana
livestock producers.

Because of concern over losing brucellosis
class-free status, livestock regulatory agencies
recommend an aggressive strategy to achieve
the goal of brucellosis eradication. The
National Academy of Sciences review panel,
however, found brucellosis eradication is not
possible in wildlife, and bison and livestock
can be managed to minimize transmission
risks.

Keeping bison and livestock separated is one
part of the management plan (described on
pages 149—150). Vaccinating cattle and bison
is another. RB51 is a brucellosis vaccine safe
for bison calves, yearlings, and adult males.
Unlike other vaccines, it does not result in
antibodies persisting in the blood beyond 20
weeks. Thus, a vaccinated bison will not test
positive on the standard field serology tests.
This vaccine is being used on some bison in
Yellowstone.

Recent History

In 1985, Montana initiated a public bison
hunt along the north boundary near Reese
Creek and areas along the west boundary near
West Yellowstone. During the severe winter
following the fires of 1988, 569 bison were
killed. The resultant nationwide public con-
troversy caused the Montana Legislature to
rescind authorization for the hunt.

Beginning in 1990, while Montana and the
federal agencies were preparing a long-term
plan, Montana needed an interim manage-

Bison
Management
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Montana receives brucellosis-
free status; institutes public
hunts for bison.

Public outcry over hunt
causes Montana to end it.
NPS prepares environmen-
tal assessment enabling
park staff to haze and shoot
v bison outside the park.

Almost 600 bison killed
in public hunt.

ment plan to protect private property, provide
for human safety, and protect the state’s bru-
cellosis class-free status. NPS complied with
an environmental assessment (EA) that pro-
vided for limited NPS management of bison
through hazing, monitoring, and shooting out-
side of park boundaries at the request and
under the authority of the Montana
Department of Fish, Wildlife and Parks. In
1992, the state of Montana entered into an
agreement with NPS, the U.S. Department of
Agriculture (USDA) Forest Service (USFS)
and the USDA Animal Protection Health
Inspection Service (APHIS) to develop a
long-term management plan and environmen-
tal impact statement (EIS) for managing bison
migrating from Yellowstone into Montana.

Lawsuit Filed

In January 1995, the state of Montana filed a
lawsuit against NPS and APHIS because it
believed the federal agencies were asking the
state to implement conflicting management
actions. NPS wanted more tolerance for bison
on winter range outside the park; APHIS said
bison from an infected population could cause
the state to lose its brucellosis class-free
status. In the settlement, APHIS agreed to not
downgrade Montana’s status if bison migrated
from Yellowstone into Montana as long as
certain actions were taken, including complet-
ing an Interim Bison Management Plan.

The Interim Management Plan

The 1996 interim plan called for NPS to build
a bison capture facility inside Yellowstone
National Park at Stephens Creek, near the
northern boundary. All captured bison would
be tested for brucellosis; seropositive animals
would be shipped to slaughter. Any bison
migrating north of the park into the Eagle
Creek/Bear Creek area (east of the Yellow-
stone River) would be monitored and not
captured. The Montana Department of
Livestock (which, in 1995, had been given

G661
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Interim Bison Draft EIS released. More than

Management 67,500 public comments

Plan begins. received, most supported less
v v intrusive management.

Montana files lawsuit  Unusually severe winter.

against NPS; settle- More than 1,000 bison
ment requires EIS shot or shipped to
preparation. slaughter.

authority to manage bison in Montana) was to
capture all bison migrating out of the park at
West Yellowstone and test them for brucel-
losis. All seropositive bison and seronegative
pregnant females would be sent to slaughter.
Other seronegative bison were to be released
on public land. At their discretion, Montana
could shoot any untested bison in the West
Yellowstone area that they could not capture.

This plan began during the winter of
1996-97, the most severe winter since the
1940s. Large numbers of bison migrated out
the north and west boundaries. By the end of
the winter, 1,084 bison had been shot or sent
to slaughter. Public outcry was much louder
than in 1989.

The winter of 1997-98 was mild. The state of
Montana shot only 11 bison on the west side
of the park, and no bison exited the park in
the Stephens Creek area. The winter of
1998-99 was also mild, but in April, 94 bison
were shipped to slaughter or died during
capture operations from the western boundary
area of the park.

Draft EIS Released

The draft long-term bison management plan
and EIS was released in June 1998. The state
was a lead agency along with the NPS and the
U.S. Forest Service. APHIS was a cooperat-
ing agency. Seven alternatives were presented
for maintaining a wild, free-ranging bison
population and minimizing the risk of trans-
mitting brucellosis from bison to domestic
cattle on public and private lands in Montana.
The alternatives ranged from capturing all
bison leaving the park and sending those that
test positive to slaughter, to the use of public
hunting to control bison, to establishing
tolerance zones outside park boundaries.

The plan received more than 67,500 public
comments, the majority of which favored

an alternative plan that emphasized protection
of bison. Subsequently, the federal agencies
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August: Almost 8,000 acres of
additional winter wildlife habitat
acquired by federal govern-
ment or put under easement.
December: Federal agencies
withdraw from a Memorandum
of Agreement with the state of
Montana to jointly produce an
EIS.
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February: A federal judge
orders state and federal
agencies into mediation to
work out their dlifferences.
August: Final EIS released
and receives several thousand
comments.

December: Records of
Decision signed by federal and

State governments.
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developed a modified preferred alternative
that minimized the risk of transmission

of brucellosis from bison to cattle, systemati-
cally worked towards the eradication of
brucellosis in the bison herd, and decreased
the unnecessary killing of bison.

The Final EIS & Management Plan

During development of the final EIS, conflicts
arose between the lead agencies. The state of
Montana was concerned that other states
would impose testing requirements on cattle
that would increase costs for livestock pro-
ducers. Montana also wanted all bison to be
vaccinated immediately, even though vaccine
effectiveness had not yet been determined.
Montana was also unwilling to allow
seronegative pregnant bison outside park
boundaries.

The lead agencies reached an impasse and

in December 1999, the federal agencies with-
drew from a Memorandum of Agreement
with the state of Montana to jointly produce
an EIS. The state challenged this action and

a federal judge upheld the federal agencies’
withdrawal from the MOU in February 2000.
Before formal dismissal of the lawsuit, the
state and federal agencies agreed to work out
their differences using a court-appointed
mediator to facilitate the process beginning in
late April 2000. That mediation process
lasted until early December 2000.

In August 2000, the Final Environmental
Impact Statement for the Interagency Bison
Management Plan for the State of Montana
and Yellowstone National Park was released.
After a public comment period, the final
management plan was refined in consultation
with the state of Montana and is a slightly
altered version of the federal agencies’
modified preferred alternative presented in the
FEIS. In December 2000, the federal govern-
ment and the state of Montana released
Records of Decision that, while separate doc-
uments, support essentially the same plan.

The final management plan uses adaptive
management and progressive steps to phase
in greater tolerance of bison outside

Bison
Management

The last public hearing on
the draft EIS, in Minneapolis,
MN, was preceded by a rally
organized by area tribes.
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NPS objectives in
the Final EIS and
Bison Management
Plan:

Maintain genetic
integrity of the
bison population.
Maintain a wild,
free-ranging bison
population.
Maintain and
preserve the
ecological func-
tion that bison
provide in the
Yellowstone area,
such as their role
as grassland
grazers and as a
source of food for
carnivores.

Lower brucellosis
prevalence
because it is not
a native organism.

Reduce risk of
brucellosis trans-
mission from
bison to cattle.
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Yellowstone. Step One, which remains in
effect, limits bison to the park and one man-
agement area outside the park. Eventually,
some bison would be tolerated on public
lands during winter, up to 100 along the
park’s north boundary near Reese Creek and
up to 100 along the west boundary of the
park. The joint bison management plan pro-
vides that some bison outside the park in the
western boundary area or near the northern
boundary area may be captured and removed
regardless of disease status if the late winter
or early spring bison population is above
3,000. Cattle will be vaccinated and moni-
tored in specific areas near Yellowstone
National Park. Techniques for bison manage-
ment could include additional monitoring of
bison on public lands outside the park, hazing
onto appropriate public lands or back into the
park in the spring to avoid lethal removal, and
control on public lands outside the park
through capture and slaughter or agency
shooting. The plan also includes provisions
for continued research.

Recent Developments

As part of the plan, state and federal agencies
have developed two vaccination programs.
The NPS plan is to vaccinate bison inside the
park using remote delivery without handling
individual bison. This plan is undergoing an
environmental study. Beginning in 2005,
APHIS/DOL are vaccinating bison as they are
captured upon leaving the park.

The state of Montana has authorized a bison
hunt on public lands outside Yellowstone
National Park, which may take place the
winter of 2005-2006. The plan is to issue
permits through a lottery for areas still to be

determined. While not included in the official
plan, hunting is considered standard wildlife
management in the state.

APHIS and Montana Fish, Wildlife and Parks
(MTFWP) have established a bison quaran-
tine facility near the north boundary of
Yellowstone National Park. Its goal is to
certify disease-free bison otherwise destined
for slaughter. Currently, a feasibility study is
testing the reliability of the quarantine proto-
col as described in the bison management
plan. If it proves worthy, this program will
provide a mechanism for Yellowstone bison
to be a part of bison conservation in other
places.

Outlook

Both state and federal officials describe the
bison management plan as being “test driven”
and open to refinement as managers and
scientists learn more about brucellosis and
managing bison and cattle. The plan is
flexible enough to adjust as conditions or
understanding develop about brucellosis
transmission risks.

The interagency partnership is evaluating the
plan’s accomplishments to date and will rec-
ommend whether changes are warranted in
tolerating bison in special management areas
and in vaccinating bison. One factor they will
consider: during the first four years of the
bison management plan, the bison population
has increased from approximately 2,600 bison
to more than 4,000.

Other Management Efforts

NPS participates in the Greater Yellowstone
Interagency Brucellosis Committee (GYIBC),
whose goal is to “protect and sustain the existing
free-ranging elk and bison populations in the
greater Yellowstone area and protect the public
interests and economic viability of the livestock
industry in Wyoming, Montana and Idaho.” The
mission of GYIBC is to develop and implement
brucellosis management plans for elk and bison.
Objectives include maintaining viable elk and
bison populations; maintaining the brucellosis-free
status of Wyoming, Montana, and Idaho, aggres-
sively seeking public involvement in the decision
making process; and planning for the elimination
of Brucella abortus from the Yellowstone area by
the year 2010.

An NPS-Natural Resources Preservation Program

project began research and collection of data on
bison ecology and how B. abortus survives and
functions in a wild environment. This project
involved Grand Teton and Yellowstone national
parks, and the information gathered from the
research will help managers make sound defensible
decisions for the future management of bison and
elk in the two parks.

NPS is also working with the Biological Resources
Division of the U.S. Geological Survey in an on-
going research effort to examine the demographic
characteristics from a previous study of bison in
Yellowstone National Park. Preliminary results
about bison movement in the park suggest that the
animals do not travel on groomed roads as much
as expected, but tend to follow rivers and other
corridors.




Early visitors to Yellowstone National Park
developed an interest in the area’s wildlife—
especially the bears. Dumps as bear-viewing
sites quickly became a primary tourist attrac-
tion. At the height of the bear-feeding era,
hundreds of people sat nightly in bleachers
and watched as bears fed on garbage.

Despite the official prohibition in 1902
against hand-feeding bears, Yellowstone
National Park became known as the place to
see and interact with bears. Roadside bears,
often receiving handouts from enthusiastic
park visitors, caused “bear jams”—a traffic
jam resulting from the presence of one or
more photogenic park bears, black or grizzly,
often with a park ranger standing by to direct
traffic, answer questions, and even pose for
pictures.

In 1931, as park visitation and the number of
bear-human conflicts began to increase, park
managers began keeping detailed records of
bear-caused human injuries, property dam-
ages, and subsequent nuisance bear control
actions. Between 1931 and 1969 an average
of 48 bear-inflicted human injuries and more
than 100 incidents of property damage
occurred annually in Yellowstone.

In 1959 and continuing through 1971,

Drs. John and Frank Craighead, who were
brothers, conducted a pioneering ecological
study of grizzly bears in Yellowstone. Their
research provided the first scientific data
about grizzlies in this ecosystem, which
enabled park staff to manage bears based
on science and solve the underlying causes
leading to bear-human conflicts.

In 1960, the park implemented a bear
management program—directed primarily at
black bears—designed to reduce the number
of bear-caused human injuries and property
damages that occurred in the park and to re-
establish bears in a natural state. It included
expanded efforts to educate visitors about
bear behavior and the proper way to store
food, garbage, and other bear attractants;

Issues:
Grizzly &
Black Bear
Management

Bear Management

Feeding Bears

* 1889: Bears gathered at night to feed
on garbage behind park hotels.

* 1910: First incidents of bears seeking
human food along park roads.

* 1916: First confirmed bear-caused
human fatality.

Early Management
* 1931: Park began keeping detailed
records of bear-inflicted human

converted to a bear-proof design.
* Garbage dumps closed within and
adjacent to the park.

Current Status

* In 1975, the grizzly bear population
in the Yellowstone ecosystem was
listed as a threatened species under
the Endangered Species Act.

¢ Decrease in human injuries from 45
injuries per year in the 1960s to 1
injury per year in the 1990s.

injuries, property damage, and bear
control actions.

* 1931-1969: average of 48 bear-
inflicted human injuries and more
than 100 incidents of property dam-
age occurred annually in Yellowstone.

Changes in Management
* 1970: Yellowstone implemented a

restore bears to subsistence on
natural foods and to reduce human
injuries and property damage.

o Strict enforcement of regulations
prohibiting the feeding of bears, and
requiring proper storage of human
food and garbage.

* All garbage cans in the park

* Decrease in property damage claims
from 219 per year in the 1960s to an
average of 7 per year in the 1990s.

o Decrease in number of bears that
must be killed or removed from the
park from 33 black bears and 4 griz-
Zlies per year in the 1960s to an
average of 0.2 black bear and 0.3
grizzly bear per year in the 1990s.

new bear management program to o Decrease in bear relocations away

from the front country from more
than 100 black bears and 50 grizzlies
per year in the 1960s to an average
of 0.4 black bear and 0.9 grizzly bear
per year in the 1990s.

prompt removal of garbage to reduce its
availability to bears, and the development
and use of bear-proof garbage cans; stricter
enforcement of regulations prohibiting the
feeding of bears; and removal of potentially
hazardous bears, habituated bears, and bears
that damaged property in search of food.

After 10 years of this bear management
program, the number of bear-caused human
injuries decreased only slightly, to an average
of 45 each year. Consequently, in 1970,
Yellowstone initiated a more intensive bear
management program that included the
controversial decision to eliminate the
unsanitary open-pit garbage dumps inside the
park. The long-term goal was to wean bears
off human foods and garbage and back to a
natural diet of plant and animal foods
available throughout the ecosystem.
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The Craigheads predicted bears would range
more widely, resulting in more bear-human
conflicts and subsequent bear mortalities.
This indeed occurred in the short term.
During the program’s first three years, an
average of 38 grizzly bears and 23 black
bears were trapped each year and translocated
from roadsides and developed areas to back-
country areas. In addition, an average of 12
grizzly bears and 6 black bears were removed
from the population each year. However,
bear-caused human injuries decreased signifi-
cantly to an average of 10 each year. After
1972, the number of bear-human conflicts and
bear management control actions declined
significantly.

In 1983, the park implemented a new grizzly
bear management program. The 1983 pro-
gram emphasized habitat protection in back-
country areas. The park established “bear
management areas” where recreational use
was restricted in areas with seasonal concen-
trations of grizzly bears. The goals were to
minimize bear-human interactions that might
lead to habituation of bears to people, to
prevent human-caused displacement of bears
from prime food sources, and to decrease the
risk of bear-caused human injury in areas
with high levels of bear activity. This program
continues today.

Listing As a Threatened Species

In 1975, the grizzly bear in the lower 48
states was listed as threatened under the
Endangered Species Act, in part, because
the species was reduced to only about two
percent of its former range south of Canada.
Five or six small populations were thought to
remain, totaling 800 to 1,000 bears. The
southernmost—and most isolated—of those
populations was in greater Yellowstone,
where some 250 to 300 grizzly bears were
thought to live in the mid-1970s.

The listing of the grizzly for protection under
the Endangered Species Act resulted in cessa-
tion of grizzly bear hunting, and the develop-
ment of numerous plans and guidelines to
protect the remaining bears and their habitat
within an identified recovery area. The
Yellowstone grizzly bear recovery area is
approximately 9,500 square miles in size and
includes all of Yellowstone National Park, the
John D. Rockefeller, Jr. Memorial Parkway,
significant portions of Grand Teton National
Park and the Bridger-Teton, Shoshone,
Gallatin, Caribou-Targhee, Custer, and

Beaverhead-Deer Lodge national forests. It
also includes Bureau of Land Management
lands and state and private lands in Idaho,
Montana, and Wyoming.

Research and management of grizzlies in
greater Yellowstone intensified after the 1975
establishment of the Interagency Grizzly Bear
Study Team (IGBST). The team, in coopera-
tion with state wildlife managers in Idaho,
Montana, and Wyoming, have monitored
bears, estimated the number and trend of the
population, and enhanced our understanding
of grizzly bear food habits and behavior in
relation to humans and to other wildlife
species.

In 1983, the Interagency Grizzly Bear
Committee (IGBC) was created in order to
increase the communication and cooperative
efforts among managers of grizzly bears in all
recovery areas. Twice each year, managers
meet to discuss common challenges related to
grizzly bear recovery. They supervise the
implementation of public education programs,
sanitation initiatives, and research studies to
benefit the grizzly bear populations in
Yellowstone and the other recovery areas.

Scientists and managers believe that, despite
the continuing growth in human use of greater
Yellowstone, the grizzly population has been
stable to slightly increasing since 1986. The
bears seem to be reproducing well and raising
cubs in nearly all portions of the recovery
area. More and more frequently, bears have
been seen well outside Yellowstone National
Park, south into Wyoming’s Wind River
Range, north throughout the Gallatin Range,
and east of the Absarokas onto the plains.

By tracking radio-collared bears, we know
previously unmarked bears and offspring are
dispersing into new and vacant but suitable
habitats. In 1996, scientists estimated with 90
percent confidence that the Yellowstone griz-
zly population was between 280 and 610
bears. While many people may wish for a
more precise estimate, at this time it is not
economically possible to count wide-ranging
and fairly solitary animals like bears with
complete accuracy.
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On July 28, 1975, under the authority of the
Endangered Species Act (ESA), the U.S.
Fish and Wildlife Service listed the grizzly
bear as a threatened species. A primary goal
of the ESA is to recover threatened or endan-
gered species to self-sustaining, viable popu-
lations that no longer need protection. To
achieve this goal, federal and state agencies
have developed and are implementing a
Grizzly Bear Recovery Plan and a
Conservation Strategy

The Grizzly Bear Recovery Plan

Parameter 1: Females with Cubs

Adult female grizzly bears with cubs-of-the-
year (COY) are the most reliable segment of
the population to count. Using aerial and
ground observations, a minimum number of
unduplicated females with cubs is recorded
each year. Females are identified by the num-
ber of cubs and pelage color combinations of
different family groups; some also wear radio
collars.

Recovery Goal: Average 15 adult females
with COY on a 6-year running average both
inside the recovery zone and within a 10-
mile area immediately surrounding the
recovery zone.

Rationale: To estimate an average minimum
population size and to demonstrate that a
known minimum number of adult females
are alive so that reproduction is sufficient to
sustain existing levels of human-caused bear
mortality in the ecosystem. A running 6-year
average accounts for two breeding cycles and
will allow at least two years when each live
adult female can be reported with cubs. The
6-year average number of unduplicated
females with cubs is intended to derive a
minimum population estimate, not to deter-
mine precise population size or trend.

Current Status: Achieved: The annual aver-

age number of unduplicated females with
COY (1999-2004, 6-year average) is 41.

Parameter 2: Distribution of Females with Cubs
Monitor grizzly bear population trends and

Manage-ment Units (BMUs) within the
recovery area. Most BMUs contain complete

Bear
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The Issue
The grizzly bear is listed as a threatened species, which requires recovering the
species to self-sustaining, viable population.

Background

1975: The grizzly bear is listed as a threatened species.

1993: A recovery plan is implemented with three specific recovery goals that have
to be met for six straight years.

2000: A team of biologists and managers from the USFS, NPS, USFWS and the
states of Idaho, Wyoming, and Montana complete the Draft Conservation
Strategy for the Grizzly Bear in the Greater Yellowstone Ecosystem.

2000-2002: Public comment periods included meetings held in Montana,
Wyoming, and Idaho; total number of comments: 16,794.

2002: The Conservation Strategy is approved.

2003: The recovery goals are met for the sixth year in a row.

2005: The process to delist the grizzly bear is likely to begin.

Three Recovery Goals

1. Average 15 adult females with cubs of the year inside the recovery zone and
within a 10-mile area surrounding the recovery zone.

2. Females with young occupy 16 of 18 recovery zones; no two adjacent areas
shall be unoccupied.

3. Known human-caused mortality is below 4% of the population estimate based
on the most recent three-year sum of females with cubs minus known, adult
female deaths. In addition, no more than 30% of the known human-caused mor-
tality shall be females. These mortality limits cannot be exceeded during any two
consecutive years.

Conservation Strategy Highlights

1. Establishes population and habitat triggers that initiate relisting of the species if
the population or habitat fall below certain threshold levels.

2. Secure habitat.

3. Monitor changes in grizzly genetic diversity, major food sources, bear predation
of livestock, private land development inside the recovery area, hunter-related
bear deaths, and cub production, mortality, and distribution.

Current Status
Federal and state agencies are drafting delisting plans for the grizzly bear in the
Greater Yellowstone Ecosystem.

analyze consequences of human activities
and development on bears in 18 Bear

spring,

153




Bear
Management

154

summer, and fall habitat for grizzly bears.

Recovery Goal: To have 16 of 18 BMUs
occupied by at least one female with young
from a running 6-year sum of observations
and no two adjacent BMUSs unoccupied.
Occupancy requires verified sightings or
tracks of at least one female with young at
least once in each of 16 BMUs during a 6-
year period.

Rationale: Demonstrate an adequate distribu-
tion of reproductive females within the recov-
ery zone. Adult female grizzlies have a strong
affinity for their home range and their off-
spring, especially females, tend to occupy
habitat within or near the home range of their
mother after being weaned. This parameter
assumes successful reproduction indicates
sufficient habitat is available and is being
managed adequately.

Current Status: Achieved: From 1999
through 2004 (6-year running sum), all 18
BMUs were occupied at least once with
family groups.

Parameter 3: Mortality

The rate of human-caused grizzly bear
mortality, especially of adult females, is a key
factor in the potential recovery of the popula-
tion in the Yellowstone ecosystem. Therefore,
recovery cannot be achieved if mortality
limits are exceeded during any two consecu-
tive years.

Recovery Goals:

1: Known human-caused mortality is no more
than 4 percent of the population estimate.

2: Females comprise no more than 30 percent
of the known human-caused mortality.

Rationale: Grizzly bear populations probably
can sustain 6 percent human-caused

mortality without population decline, which is
why the first mortality goal is set at no more
than 4 percent of the minimum population
estimate. The most recent 3-year sum of
unduplicated females with cubs is used to cal-
culate a minimum population estimate, apply-
ing the proportion of adult females in a popu-
lation to the minimum number of adult
females known to be alive. Mortality limits
are recalculated annually based on population
monitoring.

Current Status: Achieved. From 1999
through 2004 (6-year running sum), the
annual average of known, human-caused
grizzly bear deaths was 13 bears per year or 3
percent of the minimum population estimate
of 431 bears. During the same period, the
average of known human-caused female
mortality was 6 female bears per year, above
the allowed 5 bears (30 percent of the total
allowable of 17).

Status of Grizzly Recovery Goals
94 95 96 97 98 99 00 01 02 03 04

Goal 1

Average of 15 adult females with
COQY for 6 years in and around
the recovery zone.

Goal 2

16 Bear Management Units occu-
pied by females with young for 6
years.

Goal 3

4% or less human-caused V
mortality; female bears comprise

30% or less of mortalities.
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The Grizzly Conservation Strategy

The conservation strategy is the primary long-
term guide for managing and monitoring the
grizzly bear population and assuring sufficient
habitat to maintain recovery. It emphasizes
continued coordination and cooperative work-
ing relationships among management agen-
cies, landowners, and the public to ensure
public support, continue application of best
scientific principles, and maintain effective
actions to benefit the coexistence of grizzlies
and humans in the ecosystem. It incorporates
existing laws, regulations, policies, and goals
such as those of the Grizzly Bear Recovery
Plan.

Flexibility in the Strategy

* Grizzly/human conflict management and
bear habitat management are high priorities
in the recovery zone, which is known as the
Primary Conservation Area (PCA). Bears
are favored when grizzly habitat and other
land uses are incompatible; grizzly bears
are actively discouraged and controlled in
developed areas.

State wildlife agencies have primary
responsibility to manage grizzly bears
outside of national parks; national forests
and parks continue to manage habitat with-
in their jurisdictions.

The goal to sustain a grizzly bear popula-
tion at or above 500 bears includes the
entire Greater Yellowstone Ecosystem.

State and federal wildlife managers will
continue to monitor the grizzly population
and habitat conditions using the most feasi-
ble and accepted techniques, including the
maintenance of a radio-collared sample of
bears and scientific methods to assess habi-
tat conditions and changes on a broad geo-
graphic scale.

Removing nuisance bears will be conserva
tive and consistent with mortality limits
outlined above, and with minimal removal
of females. Managers will emphasize
removing the human cause of conflict
rather than removal of a bear.

Managers have more flexibility to manage
nuisance grizzlies, particularly male bears.
Bears may be relocated as many times as
judged prudent by managers. However, no
bears may be removed without at least one
relocation unless involved in unnatural
aggression toward humans.

* Management areas, previously used to
delineate differences in land-management
strategies, are eliminated. Decisions affect-
ing grizzly bears and/or their habitat will be
based on existing and future management
plans incorporating input from biologists,
other professional land managers, and
affected publics.

graphic removed for faster

e Qutside the PCA and areas currently
occupied by grizzly bears, state and federal
land management plans define where griz-
zly bear occupancy are acceptable. These
decisions will be made with input from
affected groups and individuals.

e Managers will periodically share informa-
tion, implement coordinated management
actions, ensure data collection, and identify
research and financial needs across state
and federal jurisdictions.

What Is Next

Completion of a conservation strategy does
not in itself propose or accomplish a change
in status of the grizzly bear population. The
conservation strategy is a commitment by the
responsible agencies to long-term manage-
ment of grizzly bears and their habitat in
ways that are compatible with human occupa-
tion and enjoyment of greater Yellowstone.

The U.S. Fish and Wildlife Service (FWS)
will likely propose delisting the Yellowstone
grizzly population in 2005. If delisting is
approved, long-term recovery goals will con-
tinue to be monitored. When conditions devi-
ate from these goals, a recommendation can
be made for a formal status review by FWS to
determine if the Yellowstone grizzly bear
population needs to be relisted under the
Endangered Species Act.

Bear
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Issues:
Northern
Range
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The Issue

Some people believe the park has
more ungulates (hoofed mammals)
than the northern range can sustain.
Elk, bison, and pronghorn are blamed
for increased erosion and declines in
willows, aspen, and beaver, ostensibly
due to overgrazing. Other scientists
have found no evidence that the park’s
grasslands are overgrazed or over-
browsed.

History/Background

* For decades, the park intensively
managed elk, bison, and pronghorn.

o The park discontinued wildlife
reductions in 1968 due to the grow-
ing belief that wildlife populations can
self-regulate.

* Inthe 1970s and early 1980s,
scientific and public concerns grew
about the increasing population of
ungulates on the northern range.

* In 1986, Congress mandated a major
research initiative to answer these
concerns. Results found that the
northern range was healthy and that
elk did not adversely affect the over-
all diversity of native animals and
plants.

* The interaction of ungulates, climate,

hydrology, beaver and aspen or
woody shrubs such as willows is
equivocal and more scientific
research is needed.

Current Status

* In 1998, Congress called for the
National Academy of Sciences to
review management of the northern
range. Results were released in
March 2002.

* Despite scientific conclusions to the
contrary, some people continue to
claim that the northern range is over-
grazed.

* In response to new controversy
about the impact of wolves on the elk
herds of the northern range, numer-
ous researchers have been studying
this elk population and the impact of
wolf restoration.

* Some people are now concerned
because elk counts have declined
approximately 50% since 1994.
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The northern range refers to the broad
grassland that borders the Yellowstone and
Lamar rivers in the northern quarter of the
park (map next page). This area sustains one
of the largest and most diverse populations of
free-roaming large animals seen anywhere on
Earth. Many of the park’s ungulates spend the
winter here. Elevations are lower and the area
receives less snow than elsewhere in the park.
Often the ridge tops and south-facing hillsides
here are clear of snow, a result of wind as
well as snowmelt during the many sunny
winter days. Animals take advantage of this
lack of snow, finding easy access to forage.

History

The northern range has been the focus of

one of the most productive, if sometimes
bitter, dialogues on the management of a
wildland ecosystem. For more than 80 years
this debate focused on whether there were too
many elk on the northern range. Although
early censuses of the elk in the park,
especially on the northern range, are highly
questionable, scientists and managers in the
early 1930s believed that grazing and drought
in the early part of the century had reduced
the range’s carrying capacity and that twice
as many elk were on the range in 1932 as in
1914. Due to these concerns about over-
grazing and overbrowsing, park managers
removed ungulates—including elk, bison,
and pronghorn—from the northern range by
shooting or trapping from 1935 to 1968. More
than 26,000 elk were culled or shipped out of
the park to control their numbers and to
repopulate areas where over-harvesting or
poaching had eliminated elk. Hunting outside
the park removed another 45,000 elk during
this period. These removals reduced the elk
counts from approximately 12,000 to 4,000
animals.

As the result of public pressure and changing
NPS conservation philosophy, YNP instituted
a moratorium on elk removals in 1969 and
has since let a combination of weather,
predators, range conditions, and outside-the-
park hunting and land uses influence elk
abundance. Without any direct controls inside
YNP, elk abundance increased to approxi-
mately 12,000 elk by the mid-1970s, 16,000
elk by 1982, and 19,000 elk by 1988. This
rapid population increase accentuated the
debate regarding elk grazing and its effects on
the northern range.

The restoration of wolves into Yellowstone
and their rapid increase changed the debate
from concerns about “too many” elk to specu-
lation that there may be “too few” elk in the
future because of wolf predation. Elk are the



most abundant ungulates on the northern
range and comprised more than 85 percent of
documented wolf kills during 1997 to 2002.
This data causes some people to think wolves
are killing off elk, despite the fact that elk
continue to populate the northern range at rel-
atively high density compared to areas outside
the park.

Another set of statistics also alarm hunters,
outfitters, and state legislators: Since 2002,
elk calf survival (recruitment) and total num-
ber of the northern Yellowstone elk herd have
been declining. Though many factors (e.g.
predators, drought, winterkill, hunting) likely
contributed to the low recruitment, several
state and federal legislators speculate wolves
were the primary reason. Thus, they have
called for the imme-
diate delisting of
wolves pursuant
to the Federal
Endangered
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Species Act and liberal control of wolf abun-
dance and distribution once they are delisted.

Research Results

Studies of the northern range began in the
1960s and have continued to the present.
These studies reveal some overbrowsing of
riparian plants, but no clear evidence of over-
grazing. In 1986, continuing concern over the
condition of the northern range prompted
Congress to mandate more studies. This
research initiative, one of the largest in the
history of NPS, encompassed more than 40
projects by NPS biologists, university
researchers, and scientists from other federal
and state agencies. Results found that the
northern range was healthy and elk did not
adversely affect the overall diversity of native
animals and plants. It was also determined
that ungulate grazing actually enhances grass
production in all but drought years, and
grazing also enhances protein content of
grasses, yearly growth of big
sagebrush, and seedling estab-
lishment of sagebrush. No
reductions in root biomass or
increase in dead bunchgrass
clumps were observed.
However, studies on aspen
and willows and their rela-
tionship to ungulates on
the northern range are
not so clear-cut and are
continuing. Despite
these results, the belief
that elk grazing is dam-
aging northern range
vegetation and that
grazing accelerates ero-
sion persists among
many
people, including some
scientists.

Continuing
Controversy

In 1998, Congress
again intervened in the
controversy, calling for
the National Academy
of Sciences to review
management of the
northern range. The
results, published in

Northern
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Some sections of the
northern range are fenced,
as shown above, to study
the long-term effects of
grazing by fencing out
large herbivores. The
results were complex:
Animals prune shrubs
outside the fence but
shrubs stay healthy.
Apparently the herds

are not destroying the
unprotected vegetation.

See Chapter 2 for more
about wolves affecting the
ecosystem.
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Ecological Dynamics on Yellowstone’s
Northern Range (2002), concluded that “the
best available scientific

evidence does not indicate ungulate popula-
tions are irreversibly damaging the northern
range.” Studies investigating the responses of
elk populations to wolf restoration continue.

In part, the controversy is likely due to the
personal or scien-
tific background of
each person. Many
urban dwellers live
among intensively
managed surround-
ings (community
parks and personal
gardens and lawns)
and are not used to
viewing wild, natu-
ral ecosystems.
Livestock man-
agers and range
scientists tend to
view the landscape in terms of maximizing
the number of animals that a unit of land can
sustain. Range science has developed tech-
niques that allow intensive human manipula-
tion of the landscape for this goal, which is
often economically based. Many ecologists
and wilderness managers, on the other hand,
have come to believe that the ecological car-
rying capacity of a landscape is different from
the concept of range or economic carrying
capacity. They believe variability and change
are the only constants in a naturally function-
ing wilderness ecosystem. What may look
bad, in fact, may not be.

Chang